An investigation of the divergence of major ampullate silk fibers from Nephila clavipes and Argiope aurantia.
The major ampullate fiber of both Nephila clavipes and Argiope aurantia is composed of two different proteins, MaSp1 and MaSp2. Each of these proteins has a highly conserved pattern of silk-associated amino acid motifs. The GPGXX motif is the only source of proline and is unique to MaSp2. On the basis of the percent of proline, Nephila clavipes major ampullate silk was calculated to consist of 19% MaSp2 and 81% MaSp1, while Argiope aurantia was calculated to have a significantly higher MaSp2 content of 59% with MaSp1 comprising the remaining 41%. To investigate the functional implications of the difference in protein composition, major ampullate silk fibers from Nephila clavipes and Argiope aurantia were mechanically tested and compared. Stress-strain curves produced from polynomial regression show that the two significant differences between major ampullate silk fibers from Nephila clavipes and Argiope aurantia are the average peak load stress and Young's modulus, with Argiope higher for both.